Directed DNA polymerase evolution: effects of mutations in motif C on the mismatch-extension selectivity of thermus aquaticus DNA polymerase.
The selectivity of DNA polymerases for processing the canonical nucleotide and DNA substrate in favor of the noncanonical ones is the key to the integrity of the genome of every living species and to many biotechnological applications. The inborn ability of most DNA polymerases to abort efficient extension of mismatched DNA substrates adds to the overall DNA polymerase selectivity. DNA polymerases have been grouped into families according to their sequence. Within family A DNA polymerases, six motifs that come into contact with the substrates and form the active site have been discovered to be evolutionary highly conserved. Here we present results obtained from amino acid randomization within one motif, motif C, of thermostable Thermus aquaticus DNA polymerase. We have identified several distinct mutation patterns that increase the selectivity of mismatch extension. These results might lead to direct applications such as allele-specific PCR, as demonstrated by real-time PCR experiments and add to our understanding of DNA polymerase selectivity.